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Abstract of JP61 1 8656 

PURPOSEiTo enhance antihalation effect, to prevent sublimation of a radiation absorbing material in a reflection 
preventing film and occurrence of intermixing, and to obtain superior heat resistance by incorporating a copolymer 
having at least each one kind of specified repeating unit. CONSTITUTION:The reflection preventing film contains at 
least one kind of repeating unit represented by formulae Mil in which each of R<1>-R<3> is, independently, H or an 
organic group and R<1»R<2> in formula II; R<4> is an organic group having an epoxy group; X is a divalent group; 
each of R<5> and R<6> is, independently, H, OH, halogen, or amino; each of R<7> and R<8> is, independently, an 
organic group; and each of n and m is an integer. 
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>f;i/) 7x7-;k 4' - (a-vry-4- (N, N 
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Sart-*IR£I±, *IS»*A'sK>«l|L*#. x^y| 
**^fi&«**ff i$ i:?/y>t^^^7x- 
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-^•^X^UV, 4->^^x^lx>. 2-bKn^f 
yXfi//, 4-tKn^yXfi/y, 4-t-^^ 
X^ 1/ >^ ^nn^f v fcf—;l^>-t: > N 
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^y^nA^^y, xfijf>;;Kt>^y, ~>^n^ 
70 y^yx>, y^DA^yjl/ 7^Jl/-F, 7 

7^'Ji^-f, \-±yT)v (* 
K vv^n/^>^— ^ 7^ , ;v-K y k F 

Dyy^DAV^yX-^ 7^i; l x-J. > y't 
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5Fttft**flcS:*«***4ii:3j»"CS4o -OJ:^^ 
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>, 7yftlf- 'Jf>, f h77J^DXf U>, 
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-h> (^^) T^V^Ktf-^. y^f;Utx;M^ 
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7'Jju7^3- t'- fr&it&® ; 
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E£-#<0-^ft-rftl±, TO&5fD*/U -xtf* 
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0, 9 5 OSfifc, **tt«IBffc#X*») , X 7 f7 

7EF101, |hIEF204, EF301, |b] E F 3 0 
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*<f >*{fc*HtR) , 707 - KFC 4 3 0, ieJFC 
431, IHFC135, RFC93 (I» D n4, <) 
-xAi) , 7tt#-KAG7 10, t-7n>S- 

20 382, rasc-101, rasc-102, IWISC-1 
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3, 5-v*>, 1, 7-k*X (2, 3, 4-PJtK 
D*->7iX^) -1, 6-^-/'x>-3, 5-v 
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50 1, 7 - k*X (3-xK->-4-tKD*y7xx 
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-B (CI No. 4 4 0 4 5) , -a-h?/H/7K 
(CI No. 5 0 0 4 0) , 7M>h>fxn-2 
(CI No. 1 1 0 2 0) , 7M>F-fxn-6 
(CI No. 1 1 3 9 0) , 7;^>Kxn-i4 
(CI No. 12055), VArsO h >f xn- 1 5 
(CI No. 1 8 8 2 0) , 7M>Mxn-16 
(CI No. 1 2 7 0 0) , 1 
(CI No. 1 8 6 9 0) , 7M>h>fxn-D- 
33 (CINo. 47000). V )V^> h^ain-5 
6 (CI No. 11021), V rt^ > Y * V > v 1 
(CI No. 1 1 9 2 0), 7M>Ftl^>y2 
(CI No. 12100) , 7M>htl/>yl4 
(CI No. 26020), VA"<> M/yK3 (C 

1 No. 12010) , 7M>hl/7K8 (C1N 
o. 12 7 15). V;u^> M/7K23 (CI N 
o. 2 6 1 0 0) , VM>H/7K24 (CI N 
o. 2 6 1 0 5). v;i^> H/7K25 (C 1 No. 

2 6 110). VA"<> h W K2 7 (C 1 No. 2 

6 12 5) . Vfrso H/7K (CI No. 4517 
0B) , K9 (CINo. 6050 
5) , *>f^*-l/7h 3 0 8 (CI No. 212 
60) , 7M>f7'7')>' (CI No. 1202 
0) . f^^'-^>fxn-l (C i No. 1034 
5) . f>f^-^>fxn-3 (C I No. 118 5 
5) , f>f^-^>fxn-4 (C 1 No. 12 7 7 
0) , f>f^-^/fxn-8 (CI No. 2 7 0 9 
0) . fa^-X^fxD-4 2 (C 1 No. 1 0 3 

3 8). fUA-^tW/yl (CI No. 1 1 0 
8 0) , 7** X/Wtl/>y3 (CI No. 1 1 0 
0 5) . faA-^tl/>y'5 (C 1 No. 1 1 1 
OOj.fa/N-^^l/Vyll (CI No. 60 

7 0 0) , fU^'-Xl/7Kl (CI No. Ill 
10). fa/^-^V'; K4 (CINo. 6075 
5) . Kll (CI No. 6 2 0 1 
5) . t'**/*-* W K15 (CI No. 6071 
0) . U-y K5 8 (CI No. 1113 

5) «oa&«ftfK tmtltk&itz&izmiiUkfti s^h 

y7rXh^xo-7G> ^h>7rXhtU>y- 



(7) 4fS¥6 - 1 1 8 6 5 6 

72 

5R (=#3|CEft*») . (tVKS) . ^^n 

ft ; ^fxu-HM- 112 3, 4 xo-HM- 1134 
(=#JfcEfl:*RK 5-^f^-l-7xx^-4- 
7xx;P7/t?7V'-;K 1 -7xxjl.- 4-7xXji, 
7y-5-t^ryl:7/-;K 1 -7xx;|,-4 -7x 
x^7V*-5»^fJK^'/-;K 1 -7xx;p- 4 
-7xx;i/7y-5-t^y^ ^ ¥V-)V*$<T) }£y V- 

70 fcf*v>, X^;u^>, 4, 4-y7? J x*)V<>m 

n ; t: Kn^yjySM, f-*tf>2 3 4. ^*kf>- 
113 0 (*-y<*r>f **-») #0*^iBl9lJR#J**^*f 

»ib«t#»OB»#l 0 OlMifci), 1 0 0 

msfflmr, »iL<tt5 0it»£iTr*4o 
[0024] ttz, tom<DmmitLx, 

[0025] ^n. w**->ojkjs;# 

cojii^. 0 0- 5 0, O00t>^fn-A 

fi£> «x.(fH»»»K* f 5-2 0if%^^i9C 
»»JU»»ILfc^*>, «x«i?LS0. 2 iU mgS07^f 

JO 9 0- 2 5 0tgKt'Wo 

[0026] mzKtt®±mtt&m%L<Dmmzfiimzix 

x.tf 2 h^yxf^T-bf - K 2-xh^yxf 

- K xfl/>^ij3-K;>fjl/X-f 
/K .x^i^y zi-iv^; jL^-)VJ-. — j r lis. -fv\£]s 

y n — A:n^;i/.x — f-AT-trf-- K ynfl/^^^ 

>. v^n^-fry v**-fr>. ff7fcKD77 
40 >. 2-t:Kn^y7 p Det>^fiK 

y-^D e*>»xf^ 2-t:Kn^y-2->f^ 

Ji^A\ 2 -fc KD*y- 3 -* ^Rtt^^JK S®E 
-S-^f^-S-^h^yT'f^ *Tt7lf^>^-3 
3 h iu, 3 -y -T-a- 3 

;K 3-^F^yynb't>s>f;K if jh£ 

50 £&^LTffiffl£*l*o 
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[0 0 2 7] flMEiffiWUli, mm~£ ^>y>xf 

* ^;i^--r;K v^v>W 
^x-?;k -> ; i^ > i'-'j ^-j^y 7"n t'^jt.-x 

-;UT-th>s -fy*n>, #-/n>aSu a^ya/R, 
1 * l-yt-'-*, ^Vy'Wa- 

SS^Vv*, ^if^xf^K IIv'xfJK -7 

-?#*„ 

[o o 2 8 J «triBoj;^(;LT^«±icR*f|»jhll^» 

-*<oi&j£<±, tffl ? tii v v x > oiif i:£> 1 1 S 
g.mmZtl&t>K 3 0-2 0 0° CHJg, SFi L 

< (±5 0- 1 5 0" CfW. 

[0 0 2 9] UyAH*»«t4S»:it, #V->*X h 

taaftiSJPJ^u, Sf^iSK* 5 0Ox.(df5 - 5 0if% 
ift*J:-3Ki§J5¥L7t<0*,, flxJALSO. 2^mfIJS 

*i/w^03fe«<9Ki*l*iLBS±Ki£*-*-*o ftfc, £ 
i-C<> ftv^o 

[0 0 3 0] *:^WUiJ«t*Vv^ h^*->Off£j£i; 
V 7 V K$jSftitft*iJ t f> 4 * # V V x Y<r> li 
h ft* * arffl W h , «BBc*M(lttafc»^5W 4r**i-4 

[0031] *<r>'&. hommizfocr. wm± 

Slfl-SSL Sf&l-ft, X8L rUL fl*«U 

* * > tf - A ^<7)SS ftStWH S: Bf 56/ - > BW. \z m 

*t air, rs*j tv^o ) u *v>ua*u, *» 

U ?£»1-*£tKJ:'K j?fM<ou->*;*. >£ff2 
«:i-*o cwis«f, *PM£ft, 
£[6]±£-£*£*i>, SMi:^-^>motU 
v»o h/<^ — >iTZ. ?tLT, 

9 x-?m<r> if* -r<7 x-7 *m ^rKmm±m<on^ ■? 

[0 0 3 2] ^?q»liJtt*Vv^ \-^9-><r>T&fo\z 
7KKit*';^A, SiSth'J^A, aKth'J-JA, > 
n kf^T 5 >, 5 >, >*- n-^n fjl-7^ 
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J —A>T 5 >, h'Jx?y-^7<>, f 1-7^ 
f-A'7>t-')AkKn*v'K, r h 5 xf;i,7 >^e- 

1, 8-v7-rfcrv*o- [5, 4, 0] -7 -■*>*» 
-fc>, 1, 5-/7f fcTv^n- [4, 3, 0] -5- 

j ± >mz&mLtiT)i> a >; Q^mfczmif * - 1 
£* s c^<bo^ftiKtci±> **tt*«»*k m 

#ES143>J * ®*«iDi- * i t *> -c # * o 

10 [0 0 3 3] 

ftv^p&t), CtLt><DHSi0!ll*l?B5t£ft* feWtlii^, 

ISOtJ3l)T-*>*o 
[0 0 3 4] Uy^ hcoais 

V v * h A : / **9 -y ^#J!& tt7h+/>v'7 v* K 
- 5 - X^*y|xxf /l/*S*aifcj6»$>ft*#^a!V 
h (jS n a n^ P F R 1X12 0, B*-g-«;n*A 
20 IS) o 

Vv*hB: 0%?r t h4r->#;u**- 

MtU'f'itKn + y^f V> (Mw=10, 0 0 
0) 1 0 h'j7xx^x**x-5iA*f7 
;p*nT>7-**-h (lB£m*1£R%£SU ) 2 SfiSB 

3 0 6M:g&£i*>— t-a#L7tO*>, ?LS0. 2^m« 

r/7wy7ov^- r-zSii L fc***" «b ft * ib^itS 
I^/Il/y^ ho 
[0 0 3 5] Uy^h/^-> Off^fe <fc VSIrtSjhR 

T;U5-^A$:IP$ 0. 2 M mlZZ.s*y 9 V >9~Lti^ 

?:mJ?0. 2 fx mCXtfyn- h LTRI=tKilhM5rf^ 
Lfe<0*>, 17 0° CO*-y h-TU- h±-e2fl-|BJ^- 
^ L/C, eSStl?*Jh)S-hUVvX h ^Kl? 1 . 

5^mU^tf>3- h Ul'yX MR*BffiL. 9 0"C 
0*-y hyu- b±T-2^K-7'^^<-^ LfCo -^v^r-, 

40 yg^7y/<-NSR 1 5 0 5 i6A {SPt=0. 4 
5, iS=3 6 5nm) £fflv^ ifcl/y^hB^ 
(i (^) ^3>g^f';/<-NSR 1 5 0 5EX 
^=0. 4 2, $I=2 4 8 nm) SrfflV^T, 0. 6ft 
nKD^J > ■ T>¥ ■ *s<-X;1?->& 1 *t 1 <T>WIS 

1. ) tzim±Z ft ofco ^v»r% l l o" co*7h 
— \-±.X'iftmnMk'<-*>r*ft'?tz<T>h, 

2. 3 8fi*%-r h 7^fiP7 & t Kn*y K 
7Ki#?SSrfflv\ 2 5° Cfl^lSL, tK^U, ^jft 

50 Lt, Ixv^. h'<9->*mtRL*Zo 
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[0036] KMV5±.m^n.m.m-m 

/M — -> 3 I SIS 0. 6^mfc<ty f S2^m 

E>ltM*m£Hfll¥0. 2/imCXlf>3-b I, TRUES 
lh8ll£ffMU 1 7 0W*7 h-y'U- h±X'2^m^< 

$-p-<^ 0 / y^>^?^l yumipg^'f 
lCii6^>i!l-g-* s , 1 0%£ *)'b£^t £ fc/M^-v 3 > 
R£lL$l*rt f £> 1 0-2 0%-C-&.5><h#£^V-v-3 > 

[0 0 3 7] : 5^**7 X««±HR*H»ihllitt 

*y hT-U- hJLX'lfr®^-? Lfc<0*>, (1*) B:£ 
S^BflSeiB^c^ffiW-U- 3 2 1 0 £fflv>T, 3 0 0 20 
nmJiJ.Ji<75?^S(CiJlt^®.llI^ (A max) <7>q£;)fcK 

(A) £?I!]5iU S^T, ?<bCl 8 0t«*-;)-yv 
- f-_h-C5 35f.fl^-* U ltirIB£|S]«U-LTMg 

(B) ZiimLtz* (A-B) X 1 0 0/A (%) 
*$tU -e<Offi*>\ 3%&T<r>t 3 

[o o 3 8] i->*-$*->>^ (B?ft«) :«ris^p 

(Sif£1£) : MIB^U- -> 3 >Kih 

[0 0 3 9] »«M± : h'<*->«r»*LJfc<0 
*». 1 4 CCO^-y h7-v- hit^MSM^-^ 

<n&m)s xtmmzm^fz,, 40 
[0040] n&x. yf-y y& : ^tet- h - > 

MH£, SSi';f>7ilDEM-4 5 1 (B 

>r (EE?J :i5Pa, RFl^J : 3 0 0W, J^y^> 
7 if* : mm) £*tv>. KM&iikWkt Uyxmtox 
•y^XiiSJfcP (TIBS:) *^L3to 
P=Ra/R r 

yXH<0X7f/^lg-Ci4 o 1. 5£i@x. 50 
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4fc#*l£S:ivf->^tt*»«, 0. 9-1. soti 
*(£*J.-/f->^tt*»A, 0. 9«fc O'hSv^&tgS; 

[0 0 4 1] : SISSltf£oKitKiL§M*fl-?t 

lS0 2 5X:{-J3lt^feft (C) ^EMttSW- (HE3K1W 

(D) *«£Lfc 0 (D-C) X100/C (%) £1£ 
[0 0 4 2] #**«-ettffltfcR*H»jhBM*»ii, T 

> * ? 'J 1 0 SC. y'Jvv*^j"Jl/-l- 
2 0SC, 4' - (3-^W-4-^*yy>t ; 6'f 
^) 7il-)VT t V V- Y 4 0S!S. 3->h*v7'nf 
* f^P 3 5 0 <fc X/T -fy/fnih'J 

;W4SBS:'ftii*. gfStfXfcl 5 55-PbV^'J >:TL*:<7> 

fco ^-e, rj&**2 stit-tfajL-c, RStRFihimtJ- 

iOKItl»Jhit*i-»* rSlfEfltRAj t-r 
4o 4;4J, HfrlBS*fl»iiilR*t#<o>^^>;;PK/^';-> 

y;M?^'Jl/-h/4' - (3 T)V-A -Jt 
-y-yy-T^-iJU) 7i-^7?'JV-hOM^l!l^ 
l±. 1 0/2 0/3 7 (SC) f^ofeo 
[0 0 4 3] 

2 0SC, 4' - (4-n + y-«-y7/v'/t ; t'f 
)V) 7x^7^'J U- h 3 3->h4rv^ne' 

^ 4 a^^^i 5 >rLti<o 

R/S^Oja*?: 8 O'ClC^iaLT. 4B#^a^-L 

rR#tE*lhKBJ t-t 
ho *ERWWJhR*WO^ * ^ 'J ^B$/^>J v 

y;M??'JV-h/4' - (4 -* h^v- a ->7 

l±, 1 0/2 0/3 2 (V) f*ofc 0 
[0 0 4 4] 3 

r^"j;wKiogp, ^;yy*7?n-F2 0 
g|k 4' - (4 -p«-f-;u->>^-^ ^T;w) 7x-;u7?V 
P-h4 0SP, v^n^^-->;Pp« ^ ^ l — h2 5Si5, 
3-> h^rv-7*nkV>K>-^^3 5 0 SCi3 J: t^T VV:* 
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l+Rfitsicj ti-£ B «ri£s:i=fi?*ihK*f#^T^ 
| j;i'i/r i Jy-»7?UV-h/4' - (4-^;w 

p< 9? 'J hO*a-&«-&(±. 1 0/2 0/3 8/2 
4 (gP) -CS>o^o ' 
[0 0 4 5] -g-Jfcfll 4 
IS^. «a^ii J: 9 "T^? 9* 

ntc. UJ^l 0S5, ^'j vv;i-* h 

2 0SC, 4' - (4 h -J-** /I/) 

T9 ') V- Y 4 n-^->W?7?Ul'-h2 
535, 3-^ h*v-/nb'*>®c.*^3 5 Og&Jsitf 
T'/t^-fv/fni h >) ;u 4 Sfif#**£ 

1 5#|yW7*U >^L!t©t>, K)c-il£Oi&JK£ 8 OCir 
#iSLt, 4^Fffifi-g-L7to 2 5131:: 

* rR*H»ibRDJ fc-f*. *i5, *e£ftN»ihll*ra- 
<9> 'J^Bt/y") h/4* - 

(4 h*-/-/>t* 4 A-) 7x-;i/7i"J I'- F/ 
n -^y^7i"J V- KO*m##J-&li, 10/2 0 
/3 7/2 3 (35) T&itZa 

[0 0 4 6] 5 

nfc, > ? ? 'J 1 0 g|5, iT'JyyW.y^UU-h 

2 0SP> 4' - (4 h *v->> -f^jfr) 

* 9 9') V- Y 4 0SP, vv* n^v? v'jl-;>^ ? ^ 
•J I — 1-3 0 95, 3 -* F^y/ofty^f^S 5 
oaus-tcrr y/fnx h 'J ^48B*tt&<&. 
M3£2fy;£l 5»W/^y >^L7to*,. Rjfcttofflft 
£8 0"CK#iSLt\ 4B#^fi^-L^ 0 -&v>T\ Rfcjft 

KriLBt*m* rsa#i»jhKEj t-ra. fries:*f 
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K»lt)K*t#<0^ 9 9 V n>Wi/yi) *s Vfr* 9 ? U V- }> 
/4' - (4 -j* h 'f ;w) 7i^-;ppt^^ 

V V- h/yy?D^>?y'xi)M 99VU- 

1 0/2 0/3 7/2 9 (95) Tafeofc,, 
[0 0 4 7] ^{HI6 

y'U ? y- 'J 1^- h 4 oas, 4' - (3- 

4 h^r->->>7-^E-f ;P) 7i;*7?'Jl' 
-h4 0g|5. 3 b*v--7*nfc:*>Kp<-f ^3 5 0SP 
70 ii.tUfT/e^-f 7 7tn; h U^4SBS:ttii*, Slit 
2f*£l 5*H^'r>; >2>*L^O*.. Rlc.»W>fiBE*8 
Ot^H-i&LT, 4B#ra*^-L^o ^-e, Rj£.«[*2 

it#0^']yy;M?^^-h/4' - (3-^ 
;i.-4-^ K->y>t ; E'fJV) '7i-)l'7> 1 J !✓ — h 
<0**-&«^-|i, 4 0/3 5 (§15) T*o7t 0 
[0 0 4 8] 1-10 

1 - 5 -e»fc*S»l»lli**tfl-«: 3 - > h * "> 7* 
20 DtVyK^f^ffULT, H^«)tl 0%<DJ*J- 

iWfRltWihBlottffiffFfttffofco iHilt*£au*s 

[0 0 4 9] JtKCT 1 - 5 
36 1 ^*1-RI*KiltlBliJ «£ IT^-AM 6 T*#^K*H»±)R 

30 ih«tottl6ffF«*fi t -3fc. fF«S**fili3i:y f *J2{; 

[0 0 5 0] 
[*1] 
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(57)Abstract: 

PURPOSE: To enhance antihalation effect, to prevent 
sublimation of a radiation absorbing material in a reflection 
preventing film and occurrence of intermixing, and to obtain 
superior heat resistance by incorporating a copolymer having at 
least each one kind of specified repeating unit. 
CONSTITUTION: The reflection preventing film contains at 
least one kind of repeating unit represented by formulae I — III in 
which each of R1-R3 is, independently, H or an organic group 
and R1>R2 in formula II; R4 is an organic group having an epoxy 
group; X is a divalent group; each of R5 and R6 is, 
independently, H, OH, halogen, or amino; each of R7 and R8 is, 
independently, an organic group; and each of n and m is an 
integer. n ^ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1 ] The antireflection film characterized by containing the copolymer which has one or more sorts of 
repeating units expressed with the repeating unit expressed with the following type (1), the repeating unit 
expressed with the following type (2), and the following type (3), respectively. 
[Formula 1] 
R 1 R 3 
/ I I \ 

-HC— C-4- • ♦ • (1) 

R2 COOH 

In [type (1), Rl, R2, and R3 may be mutually the same, or they may differ from each other, and show a 
hydrogen atom or an organic radical. ] 
[Formula 2] 
Rl R3 

-£c— C-^- • • • (2) 

R2 R4 

In [type (2), Rl , R2, and R3 may be mutually the same, or you may differ, a hydrogen atom or an organic 
radical is shown, and R4 shows an epoxy group content organic radical. ] 
[Formula 3] 



Rl R3 
R2 



(3) 



0 

I 



In [type (3), Rl , R2, and R3 may be mutually the same, or they may differ. A hydrogen atom or an organic 
radical is shown and it is X. A divalent radical or single bond is shown. R5 and R6 may be mutually the 
same, or they may differ. A hydrogen atom, a halogen atom, a hydroxyl group, the amino group, a nitro 
group, or an organic radical is shown, R7 and R8 may be mutually the same, or you may differ, a hydrogen 
atom, a halogen atom, the amino group, or an organic radical is shown, n is the integer of 1 -4, and m is the 
integer of 1-5. ] 

[Claim 2] The formation approach of the resist pattern which in forming a resist pattern by applying a resist, 
forming the resist film on a substrate, irradiating a radiation on this resist film at a predetermined pattern 
configuration, and subsequently developing negatives is beforehand characterized by forming the resist film 
after forming the antireflection film according to claim 1 on a substrate. 

[Translation done.] 
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• * NOTICES* 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the formation approach of a resist pattern of using this 
antireflection film for the antireflection film useful to micro processing in the lithography process which 
uses various kinds of radiations, and a list. 
[0002] 

[Description of the Prior Art] In the manufacture field of an integrated circuit device, in order to obtain a 
higher degree of integration, detailed-ization of the processing size in a lithography process is progressing, 
and development of the technique which makes possible micro processing in subhalf micron order is 
furthered in recent years. In this lithography process, the desired pattern has been obtained by usually 
applying on a substrate resists, such as a positive resist which consists of novolak resin and a quinone 
diazide system sensitization agent, by the thickness of 0.5-10 micrometers, imprinting a mask pattern and 
developing negatives with a suitable developer with a contraction projection aligner (stepper). On however, 
substrate front faces, such as aluminium alloys, such as aluminum with a high reflection factor, an 
aluminum-silicon alloy, an aluminum-silicon-copper alloy, etc. which are used for this process, polish recon, 
and tungsten silicide Moreover, since the radiation irradiated depending on exposure wavelength (for 
example, far ultraviolet rays etc.) reflects and halation arises on other substrate front faces, such as silicon, a 
radiation arrives also at the field which must not irradiate a radiation and there is a problem that a detailed 
resist pattern cannot reappear correctly. In order to solve this problem, conventionally, absorption-of- 
radiation agents, such as a color, are added to a positive resist, the radiolucency of this resist is made low, 
and the approach of controlling reflection in the substrate front face at the time of radiation irradiation is 
tried. However, since the irradiated radiation cannot fully reach even the deep part of the resist film by the 
approach of adding such an absorption-of-radiation agent, the configuration of a resist pattern gets worse, 
sensibility, resolution, the depth of focus, etc. fall, the preservation stability of a resist falls, the resist engine 
performance falls, or development nature gets worse, and there is a problem of resolution falling. Then, the 
antireflection film which absorbs the radiation which irradiated on the substrate front face of high 
reflexibility as what is replaced with said approach is formed, reflection is suppressed, and the method of 
preventing halation is proposed. Although inorganic film, such as the titanium film formed by approaches, 
such as vacuum deposition, CVD, and sputtering, titanium-dioxide film, titanium nitride film, chromic oxide 
film, carbon film, or alpha-silicone film, is first known as such an antireflection film, since it has 
conductivity, these inorganic system antireflection films are not applicable to manufacture of an integrated 
circuit, or have a fault, such as needing special equipments, such as a vacuum evaporation system, a CVD 
system, and a sputtering system, for formation of an antireflection film. In order to compensate the fault in 
this inorganic system antireflection film, the organic system antireflection film which consists of a 
polyamine acid (**) polymer or a sulfone (**) polymer, and a color especially is proposed (for example, 
refer to JP, 59-93448, A). This antireflection film can be applied on a substrate by the same approach as a 
resist without needing special equipment by there being no conductivity and dissolving in a suitable solvent. 
However, a polyamine acid (**) polymer or a sulfone (**) polymer, and a color and the becoming 
antireflection film In order to be fully unable to prevent halation since the addition of a (b) color is 
restrained, but for a part of color to sublimate out of an antireflection film into (b) baking and a dry etching 
process The antihalation effectiveness falls remarkably, or causes contamination of equipment, and it is 
slightly mixed with a resist (Ha) (this is called INTAMIKISHINGU.). Accumulate, cause the fall of the 
resolution of a resist, development nature, etc., and (d) thermal resistance is bad. It is easy to cause 
deformation of a resist pattern at the time of baking after radiation irradiation, and dry etching. Or since the 
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« etch rates of the antireflection film are the etch rate of a resist, and below equivalent in case it imprints to the 
antireflection film by the dry etching after developing a (e) resist pattern, a resist pattern receives damage 
and there is a problem of being unable to perform an exact pattern imprint. 
[0003] 

[Problem(s) to be Solved by the Invention] Then, the purpose of this invention is to provide with the 
formation approach of a resist pattern the antireflection film which can form the resist pattern which 
conquered said many conventional problems, the antihalation effectiveness was high, and the radiation 
absorptivity ingredient in an antireflection film did not sublimate, did not produce INTAMIKISHINGU, was 
excellent in thermal resistance, and dry etching nature and preservation stability were good, and was 
excellent in resolution, precision, etc., and a list. 
[0004] 

[Means for Solving the Problem] The antireflection film of this invention is characterized by containing the 
copolymer which has one or more sorts of repeating units expressed with the repeating unit expressed with 
the following type (1), the repeating unit expressed with the following type (2), and the following type (3), 
respectively. 

[Formula 1] In [type (1), Rl, R2, and R3 may be mutually the same, or they may differ from each other, and 
show a hydrogen atom or an organic radical. ] 

[Formula 2] In [type (2), Rl, R2, and R3 may be mutually the same, or you may differ, a hydrogen atom or 
an organic radical is shown, and R4 shows an epoxy group content organic radical. ] 

[Formula 3] In [type (3), Rl, R2, and R3 may be mutually the same, or they may differ. A hydrogen atom or 
an organic radical is shown and it is X. A divalent radical is shown, and R5 and R6 may be mutually the 
same, or they may differ, a hydrogen atom, a halogen atom, a hydroxyl group, the amino group, a nitro 
group, or an organic radical is shown, R7 and R8 may be mutually the same, or you may differ, a hydrogen 
atom, a halogen atom, the amino group, or an organic radical is shown, n is the integer of 1-4, and m is the 
integer of 1-5. ] Moreover, in forming a resist pattern by applying a resist, forming the resist film on a 
substrate, irradiating a radiation on this resist film at a predetermined pattern configuration, and 
subsequently developing negatives, beforehand, after the formation approach of the resist pattern of this 
invention forms said antireflection film on a substrate, it is characterized by forming the resist film. 
[0005] Although this invention is explained to a detail below, thereby, the purpose, the configuration, and 
effectiveness of this invention will become clear. The monomer corresponding to the repeating unit to which 
the copolymer which constitutes the antireflection film of this invention is expressed with said formula (1) 
The monomer corresponding to the repeating unit expressed with (it is hereafter called an "unsaturated- 
carboxylic-acid monomer") and said formula (2) (It is hereafter called an "epoxy group content partial 
saturation monomer") And it can manufacture by [ of the monomer (henceforth a "cinnamoyl phenyl group 
content partial saturation monomer") corresponding to the repeating unit expressed with said formula (3) ] 
copolymerizing one or more sorts, respectively. 

[0006] In a formula (1) as an organic radical of R1-R3 for example, alkyl group (for example, alkyl group of 
carbon numbers 1-10, such as methyl group and ethyl group); — carboxyl group; — a carboxy alkyl group 
(for example, a carboxymethyl radical — ) the carboxy alkyl group; alkoxy carbonyl group (for example, a 
methoxycarbonyl group — ) of the carbon numbers 2-10, such as a carboxy ethyl group and a carboxy propyl 
group alkoxy carbonyl group [ of the carbon numbers 2-10, such as an ethoxy carbonyl radical, ]; — an 
acyloxy radical (for example, an acetyloxy radical — ) the acyloxy radical; aryl group (for example, a phenyl 
group — ) of the carbon numbers 2-10, such as a propionyloxy radical and a benzoyloxy radical aryl group 
[ of the carbon numbers 6-10, such as a KUMENIRU radical, ]; — aralkyl radical (for example, aralkyl 
radical of carbon numbers 7-12, such as benzyl); — an alkoxy group (for example, a methoxy group — ) 
alkoxy group [ of the carbon numbers 1-10, such as an ethoxy radical, ]; — annular — alkyl group (for 
example, annular alkyl group of carbon numbers 3-10, such as cyclohexyl radical); cyano group; — an amide 
group etc. can be mentioned. 

[0007] As such an unsaturated-carboxylic-acid monomer For example, (meta), an acrylic acid, a crotonic 
acid, a cinnamic acid, an atropic acid, 3-acetyloxy (meta) acrylic acid, A 3-benzoyloxy (meta) acrylic acid, 
alpha-benzyl acrylic acid, Partial saturation monocarboxylic acid, such as alpha-methoxy acrylic acid and 3- 
cyclohexyl (meta) acrylic acid; A fumaric acid, Partial saturation polycarboxylic acid, such as a maleic acid, 
a citraconic acid, mesaconic acid, and an itaconic acid; The monomethyl ester of said partial saturation 
polycarboxylic acid, Isolation carboxyl group content ester, such as monoethyl ester, Monod n-propyl ester, 
and Monod n-butyl ester; The isolation carboxyl group content nitril derivative of said partial saturation 
polycarboxylic acid, The isolation carboxyl group content amide derivative of said partial saturation 
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polyearboxylic acid etc. can be mentioned. According to the property of a request of an antireflection film, 
these unsaturated-carboxylic-acid monomers are independent, or two or more sorts can be mixed and used 
for them. 

[0008] In a formula (2) moreover, as an organic radical of R1-R3 The same thing as a formula (1) can be 
mentioned. As an epoxy group content organic radical of R4 For example, an epoxy group content alkyl 
group (for example, epoxy group content alkyl group of the carbon numbers 2-10, such as an epoxy ethyl 
group and a glycidyl group); said epoxy group content alkyl group A -O-radical or -OR9-radical (however, 
R9 is alkylene groups, such as a methylene group and ethylene.) The epoxy group content ether group 
combined with the principal chain carbon atom which constitutes the repeating unit which minds and is 
expressed with a formula (2) (for example, epoxy group content ether group of carbon numbers 2-10), said 
epoxy group content alkyl group — -COOR9-radical a -COO-radical ~ or — (however, R9 is alkylene 
groups, such as a methylene group and ethylene.) The epoxy group content ester group combined with the 
principal chain carbon atom which constitutes the repeating unit which minds and is expressed with a 
formula (2) can be mentioned (for example, epoxy group content ester group of carbon numbers 3-10). 
[0009] As such an epoxy group content partial saturation monomer, the vinyl ether of 3, a 4-epoxy-l-butene, 
3, 4-epoxy-2-methylbutene, vinyl glycidyl ether, allyl glycidyl ether, glycidyl (meta) acrylate, and 
hydroxyethyl (meta) acrylate, the glycidyl ether of hydroxyethyl (meta) acrylate, etc. can be mentioned, for 
example. According to the property of a request of an antireflection film, these epoxy group content partial 
saturation monomers are independent, or two or more sorts can be mixed and used for them. 
[0010] In a formula (3) furthermore, as an organic radical of R1-R3 for example, the same thing as a 
formula (1) — it can mention - an X-COO-radical, a -COOR9-radical, a -O-radical, and -OR9-radical as a 
divalent radical — for example, — (however, R9 is alkylene groups, such as a methylene group and 
ethylene.) etc. — it can mention, and as an organic radical of R5 and R6, an alkenyl radical besides the same 
thing as a formula (1), an annular alkyloxy radical, etc. can be mentioned, for example, and the same thing 
as a formula (1) can be mentioned as an organic radical of R7 and R8, for example. 

[001 1] As such a cinnamoyl phenyl group content partial saturation monomer For example, a 4 cinnamoyl 
phenol and 4 f -(4-hydroxy cinnamoyl) phenol, A 4 (4-methyl cinnamoyl) phenol and 4'-(3, 4-dimethyl 
cinnamoyl) phenol, A4'- (3-methoxy-4-methyl cinnamoyl) phenol and 4'-(4-ethyl cinnamoyl) phenol, A 4 - 
(4-isopropyl cinnamoyl) phenol and 4 f -(4-methoxycinnamoyl) phenol, A4 - (2-methoxycinnamoyl) phenol 
and 2 f -(4-methoxy cinnamoyl) phenol, A 4 (3, 4-dimethoxy cinnamoyl) phenol and 4'-(4-methoxy-alpha- 
cinnamoyl) phenol, A4 - (3, 4, 5-trimethoxy cinnamoyl) phenol and 4 f -(4-nitro cinnamoyl) phenol, A 4 f - 
(4-nitro-3-chloro cinnamoyl) phenol and 4 ! -(alpha-chloro-4-amino cinnamoyl) phenol, A 4'-(alpha-cyano- 
beta- allyl compound -3, 4-dimethoxy cinnamoyl) phenol, A 4 ! -(beta-isopropenyl - 3, 4, 5-trimethoxy 
cinnamoyl) phenol, A 4'-(2-nitro-3-BENSHIRU-4-methoxycinnamoyl) phenol, A 4 f - (2-nitro cinnamoyl) 
phenol and 4'-(3-methyl-4-nitro cinnamoyl) phenol, A 2 , -(4-methoxycinnamoyl)-4*-methoxy phenol, A 4 '- 
(3, 4-dioxo RENIRU cinnamoyl) phenol and 4'-(alpha-cyano-4-amino cinnamoyl) phenol, A 4'-(alpha- 
cyano-4-(N and N-dimethylamino) cinnamoyl) phenol, A 4 (alpha-cyano-4-MORIHORINO cinnamoyl) 
phenol and 4 , -(3-methyl-4-methoxy cinnamoyl) phenol, A 4 f -(alpha-cyano-3-methyl-4-methoxycinnamoyl) 
phenol, A 4'-(3, 4-dimethoxy cinnamoyl)-2'-nitrophenol, 2 methoxy -4' - (alpha-cyano-4-amino 
cinnamoyl) acrylate [ of cinnamoyl phenols, such as a phenol, ] (meta); — ether [ of said cinnamoyl phenols 
and hydroxyethyl (meta) acrylate ]; — vinyl ether [ of said cinnamoyl phenols ]; — The allyl compound 
(meta) ether of said cinnamoyl phenols; 4 f -cinnamoyl styrene, 4 f - (4-hydroxy cinnamoyl) styrene and 4'-(4- 
methyl cinnamoyl) styrene, 4 ! - (3, 4-dimethyl cinnamoyl) styrene and 4'-(3-methoxy-4-methyl cinnamoyl) 
styrene, 4 - (4-ethyl cinnamoyl) styrene and 4'-(4-isopropyl cinnamoyl) styrene, 4 (4-methoxycinnamoyl) 
styrene and 4'-(2 -methoxy cinnamoyl) styrene, 2 '- (4-methoxycinnamoyl) styrene and 4'-(3, 4-dimethoxy 
cinnamoyl) styrene, 4 f - (4-methoxy-alpha-cinnamoyl) styrene and 4'-(3, 4, 5-trimethoxy cinnamoyl) 
styrene, 4 f - (4-nitro cinnamoyl) styrene and 4'-(4-nitro-3-chloro cinnamoyl) styrene, 4 (alpha-chloro-4- 
amino cinnamoyl) styrene and 4 f -(alpha-cyano-beta-allyl compound -3, 4-dimethoxy cinnamoyl) styrene, 4'- 
(beta-isopropenyl - 3, 4, 5-trimethoxy cinnamoyl) styrene, 4 , -(2-nitro-3-BENSHIRU-4-methoxycinnamoyl) 
styrene, 4 '- (2-nitro cinnamoyl) phenol and 4'- (3 -methyl -4-nitro cinnamoyl) styrene, 2 '-(4- 
methoxycinnamoyl)-4 f -methoxy styrene and 4 f -(3, 4-dioxo RENIRU cinnamoyl) styrene, 4 (alpha-cyano- 
4-amino cinnamoyl) styrene and 4'-{alpha-cyano-4-(N and N-dimethylamino) cinnamoyl} styrene, 4 '- 
(alpha-cyano-4-MORIHORINO cinnamoyl) styrene and 4'-(3-methyl-4-methoxy cinnamoyl) styrene, 4'- 
(alpha-cyano-3-methyl-4-methoxycinnamoyl) styrene, a 4 f -(3, 4-dimethoxy cinnamoyl)-2*-nitrophenol, 2 
methoxy -4'-(alpha-cyano-4-AMINOSHI cinnamoyl) styrene, etc. can be mentioned. According to the 
property of a request of an antireflection film, these cinnamoyl phenyl group content partial saturation 
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monomers are independent, or two or more sorts can be mixed and used for them. 
[0012] The copolymerization ratio of each monomer in the antireflection film of this invention an 
unsaturated-carboxylic-acid monomer — usually — 2-50-mol % — desirable - 5-45-mol % -- It is 10-40-mol 
% especially preferably. An epoxy group content partial saturation monomer usually 5-60-mol % — 
desirable -- 10-50-mol % — especially -- desirable -- 1 5-45-mol % — it is - a cinnamoyl phenyl group 
content partial saturation monomer — usually — 2-60-mol % — desirable — 5-50-mol % — it is 10-45-mol % 
especially preferably. Less than [ 2 mol % ], when hardening according [ an unsaturated-carboxylic-acid 
monomer ] to baking is inadequate, there is a possibility that INTAMIKISHINGU may arise and 50-mol % 
is exceeded, there is an inclination for the preservation stability of a copolymer to fall. Moreover, less than 
[ 5 mol % ], when hardening according [ an epoxy group content partial saturation monomer ] to baking is 
inadequate, there is a possibility that INTAMIKISHINGU may arise and 60-mol % is exceeded, there is an 
inclination for the preservation stability of a copolymer to fall. Furthermore, when there is a possibility that 
a cinnamoyl phenyl group content partial saturation monomer may become inadequate [ less than / 2 mol 
% I the antihalation effectiveness ] and 60-mol % is exceeded, there is an inclination for the preservation 
stability of a copolymer, spreading nature, etc. to fall. 

[0013] the time of manufacturing the copolymer which constitutes the antireflection film of this invention — 
except for an unsaturated-carboxylic-acid monomer, an epoxy group content partial saturation monomer, 
and a cinnamoyl phenyl group content partial saturation monomer — ** — copolymerization of the partial 
saturation monomer which has a high radical can be carried out, and, thereby, the preservation stability of a 
copolymer can be improved further, such ** — as a partial saturation monomer which has a high radical For 
example, styrene, alpha methyl styrene, 4-methyl styrene, 2-hydroxystyrene, 4-hydroxystyrene, 4-t-butyl 
styrene, chloro methyl styrene, A divinylbenzene, a dimethyl vinyl styryl silane, isopropenyl styrene, 1- 
vinyl naphthalene, 2 -vinyl naphthalene, 9-vinyl anthracene, 9-vinylcarbazole, a vinyl cyclohexene, 
ethylidene norbornene, A cyclopentadiene, cyclohexyl (meta) acrylate, adamanthyl (meta) acrylate, 1- 
naphthyl (meta) acrylate, 2-naphthyl (meta) acrylate, Dicyclopentanil(metha)acrylate, 
dihydrodicyclopentadienyl (meta) acrylate, Dihydrodicyclopentadienyl oxy-ethyl (meta) acrylate, 2- 
methacryloiloxy-ethyl phthalic acid, 2-methacryloyloxy ethylhexahydrophthalic acid, etc. are mentioned, 
these ** — the partial saturation monomer which has a high radical — independent — or two or more sorts are 
used, mixing. 

[0014] said ** — the copolymerization ratio of the partial saturation monomer which has a high radical ~ 
usually — less than [ 50 mol % ] ~ desirable — 10-40-mol % — it is 15-35-mol % especially preferably. 
When this copolymerization ratio exceeds 50-mol %, hardening by baking is inadequate, and 
INTAMIKISHINGU is produced, and there is a possibility that spreading nature may also become less bad. 
[0015] Furthermore, in case the copolymer which constitutes the antireflection film of this invention is 
manufactured, copolymerization of the partial saturation monomer except said can be carried out in order to 
improve preservation stability, thermosetting, spreading nature, ring type etching nature, etc. As such a 
monomer, for example Vinyl acetate, propionic-acid vinyl, Carboxylic-acid vinyl ester system compounds, 
such as caproic-acid vinyl; (meta) Acrylonitrile, Vinylcyanide system compounds, such as alpha-chloro 
acrylonitrile; Methyl (meta) acrylate, Ethyl (meta) acrylate, n-propyl (meta) acrylate, Unsaturated- 
carboxylic-acid ester system compounds, such as n-butyl (meta) acrylate and n-hexyl (meta) acrylate; 
Ethylene, Olefinic compounds, such as a propylene; A vinyl chloride, a vinylidene chloride, Halogenation 
olefinic compounds, such as vinylidene fluoride, tetrafluoroethylene, and hexafluoropropylene; A butadiene, 
An isoprene, a chloroprene, piperylene, 2, 3-dimethylbutadiene, Diene series, such as methyl pentadiene; 
Ethylene GURIKORUJI (meta) acrylate, Propylene GURIKORUJI (meta) acrylate, acrylic-acid (meta) 
vinyl, Partial saturation radical content unsaturated-carboxylic-acid ester, such as dimethyl vinyl 
methacryloyloxy methylsilane; 2-chloro ethyl vinyl ether, Halogen content vinyl system compound;2- 
hydroxyethyl (meta) acrylate, such as chloroacetic-acid vinyl and a chloroacetic-acid allyl compound, 2- 
hydroxypropyl (meta) acrylate, N-methylol (meta) acrylamide, Hydroxyl-group content vinyl system 
compounds, such as allyl alcohol; (meta) Acrylamide, (Meta) Amide group content vinyl system 
compounds, such as a crotonic-acid amide; carboxyl group content vinyl system compounds, such as 2- 
methacryloiloxy-ethyl succinic acid and 2-methacryloiloxy-ethyl maleic acid, etc. are mentioned, these 
partial saturation monomers — independent — or two or more sorts — mixing — it can be used — the 
copolymerization ratio - usually — less than [ 30 mol % ] - it is less than [ 20 mol % ] preferably. 
[0016] The copolymer which constitutes the antireflection film of this invention can be manufactured with 
various polymerization gestalten, such as a bulk polymerization, a suspension polymerization, a massive- 
suspension polymerization, an emulsion polymerization, solution polymerization, and a precipitation 
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polymerization, by proper approaches, such as a radical polymerization, anionic polymerization, cationic 
polymerization, and coordination polymerization. 

[0017] Moreover, said copolymer can take various structures, such as a random copolymer, a block 
copolymer, and a graft copolymer. In the case of said block copolymer, each polymer block Consisting only 
of any one sort of an unsaturated-carboxylic-acid monomer, an epoxy group content partial saturation 
monomer, and the cinnamoyl phenyl group content partial saturation monomer It can also consist of two or 
more sorts of these partial saturation monomers. In the case of said graft copolymer, each of a trunk polymer 
and a branch polymer Consisting only of any one sort of an unsaturated-carboxylic-acid monomer, an epoxy 
group content partial saturation monomer, and the cinnamoyl phenyl group content partial saturation 
monomer can also consist of two or more sorts of these partial saturation monomers. 
[0018] The copolymer which constitutes the antireflection film of this invention can also be hydrogenated 
and used when a carbon-carbon unsaturated bond exists. 

[0019] although the polystyrene equivalent weight average molecular weight (henceforth "Mw") of the 
copolymer which constitutes the antireflection film of this invention is suitably chosen according to the 
property of a request of the antireflection film - usually - 3,000-1,000,000 - desirable ~ 4,000-700,000 ~ 
it is 5,000-500,000 especially preferably. If the inclination for the spreading nature at the time of forming an 
antireflection film as Mw is less than 3,000, membrane formation nature, etc. to fall is shown and 1,000,000 
is exceeded, the solubility and spreading nature to a solvent, preservation stability, etc. may fall with the 
class of configuration monomer, a copolymerization ratio, etc. 

[0020] Although the antireflection film of this invention consists of an ingredient (henceforth an 
"antireflection film ingredient") containing the copolymer which has one or more sorts of repeating units 
expressed with the repeating unit expressed with a formula (1), the repeating unit expressed with a formula 
(2), and a formula (3), respectively, unless the effectiveness of a request of this invention is spoiled, it can 
blend various additives with this antireflection film ingredient. 

[0021] A surfactant, a radiation absorptivity compound, etc. can be mentioned as said additive. 
[0022] Said surfactant has the operation which improves spreading nature, striae SHON, wettability, 
development nature, etc. As such a surface active agent, for example The polyoxyethylene lauryl ether, 
Polyoxyethylene stearylether, the polyoxyethylene oleyl ether, Polyoxyethylene octyl phenyl ether, the 
polyoxyethylene nonylphenyl ether, As a commercial item besides the Nonion system surfactants, such as a 
polyethylene-glycol JIRAU rate and polyethylene-glycol distearate For example, KP341 (a trade name, 
Shin-Etsu Chemical make) which is organosiloxane polymer, (Meta) poly flow No. 75 which are an acrylic- 
acid system (**) polymer — said — No.95 (a trade name — ) the product made from the Kyoeisha fats-and- 
oils chemical industry, and EFUTOPPU EF101 - said - EF204, EF301, said EF303, and said EF352 (a 
trade name -) new Akita — formation — make and the megger flick F171 — said — F172 — said — F173 (a 
trade name --) the Dainippon Ink & Chemicals make, Fluorad FC430, said FC431, said FC135, and said 
FC93 (a trade name --) the Sumitomo 3M make, the Asahi guard AG710, and Sir chlorofluocarbon S-382 — 
said « SC-101 - said - SC-102 - said - SC-103 - said - SC-104 - said - SC-105 - said - SC-106 (a 
trade name, Asahi Glass make) etc. is mentioned. The loadings of these surfactants are usually below 10 
weight sections preferably below 15 weight sections per solid content 100 weight section of an antireflection 
film ingredient. 

[0023] Said radiation absorptivity compound has the operation which improves the antihalation 
effectiveness further. As such an absorption-of-radiation nature compound, for example 1 , the 7-screw (4- 
hydroxyphenyl) -1, 6-heptadiene -3, 5-dione, l-(4-hydroxyphenyl)-7-(3-methoxy-4-hydroxyphenyl)-l, 6- 
heptadiene -3, 5-dione, 1, the 7-screw (3-methoxy-4-hydroxyphenyl) -1, 6-heptadiene -3, 5-dione, 1, the 7- 
screw (2, 4-dihydroxy phenyl) -1, 6-heptadiene -3, 5-dione, 1, the 7-screw (2, 3, 4-trihydroxy phenyl) -1,6- 
heptadiene -3, 5-dione, l-(4-hydroxyphenyl)-7-(2, 3, 4-trihydroxy phenyl)-!, 6-heptadiene -3, 5-dione, 1, 
the 7-screw (3-methoxy-4-hydroxyphenyl) -4, the 4-dimethyl -1, 6-heptadiene -3, 5-dione, 1, the 7-screw (3- 
methoxy-4-hydroxyphenyl) -4, the 4-diethyl -1, 6-heptadiene -3, 5-dione, 1, 7-screw (3-methoxy-4- 
hydroxyphenyl) - 1, 2, 6, 7-tetramethyl - 1, 6-heptadiene -3, 5-dione, 1, 7-screw (3-methoxy-4- 
hydroxyphenyl) - 1, 2, 4, 4', 6, 7-hexa methyl -1 and 6-heptadiene -3, 5-dione, 1, the 7-screw (3-ethoxy-4- 
hydroxyphenyl) -1, 6-heptadiene -3, 5-dione, 1, the 7-screw (3-butoxy-4-hydroxyphenyl) -1, 6-heptadiene - 
3, 5-dione, l-(3-methyl-4-hydroxyphenyl)-7-(3-methoxy-4-hydroxyphenyl)-l, 6-heptadiene -3, 5-dione, 1- 
(3, 5-dimethyl-4-hydroxyphenyl)-7-(3-methoxy-4-hydroxyphenyl)-l, 6-heptadiene -3, 5-dione, 1, the 7- 
screw (3-methyl-4-hydroxyphenyl) -1, 6-heptadiene -3, 5-dione, Methyl Violet 2B (CI No.42555), 
Malachite Green (CI No.42000), Victoria blue B (CI No.44045), neutral red (CI No.50040), solvent yellow 2 
(CI No. 1 1020) and a solvent yellow - 6 (CI No. 1 1390) - solvent yellow 14 (CI No. 12055) and a solvent 
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yellow - 15 (CI No. 18820) solvent yellow 16 (CI No. 12700) and a solvent yellow - 21 (CI No. 18690) - 
solvent yellow D-33 (ClNo.47000) and a solvent yellow - 56 (CI No. 1 1021) - Solvent Orange 1 (CI 
No.l 1920), solvent Orange 2 (CI No.12100), Solvent Orange 14 (CI No.26020), the solven tread 3 (CI 
No.l2010) 5 The solven tread 8 (ClNo.12715), the solven tread 23 (CI No.26100), The solven tread 24 (CI 
No.26105), the solven tread 25 (ClNo.261 10), The solven tread 27 (CI No.26125), a solven tread (CI 
No.45170B), the De Dis Perth red 9 (ClNo.60505) and oil a scaw - let 308 (CI No.21260) - Solvent 
Brown (CI No. 12020), De Dis Perth Hierro -1 (CI No. 10345), Disperse yellow 3 (CI No.l 1855), De Dis 
Perth Hierro -4 (CI No. 12770), De Dis Perth Hierro -8 (CI No.27090), De Dis Perth Hierro -42 (CI 
No. 10338), De Dis Perth Orange 1 (CI No.l 1080), De Dis Perth Orange 3 (CI No.l 1005), De Dis Perth 
Orange 5 (CI No.l 1 100), De Dis Perth Orange 1 1 (CI No.60700), The De Dis Perth red 1 (CI No.l 1 110), the 
De Dis Perth red 4 (ClNo.60755), The De Dis Perth red 1 1 (CI No.62015), the De Dis Perth red 15 (CI 
No.60710), The oil color, such as the De Dis Perth red 58 (CI No.l 1 135), A disperse dye or a basic dye; 
MIKETON fast yellow 7G, MIKETON fast Orange - 5R (Mitsui Toatsu Chemicals make), Methine dye; 
yellow HM-1 123, such as holon (product made from a sand), and macro REXX yellow 6G (Bayer make), 
yellow HM-1 134 (Mitsui Toatsu Chemicals make), A 5-methyl-l-phenyl-4-phenylazo pyrazole, a 1-phenyl- 
4-phenylazo-5-oxy-pyrazole, A pyrazole system or imidazole system colors, such as a l-phenyl-4- 
phenylazo-5-methyl imidazole and a l-phenyl-4-phenylazo-5-oxy~imidazole; A BIKUSHIN derivative, 
Fluorescent brighteners, such as NORUBIKUSHIN, stilbene, 4, and 4-diaminostilbene derivative, a 
coumarin derivative, and a pyrazoline derivative; ultraviolet ray absorbents, such as hydroxy azo dye, 
tinuvin 234, and tinuvin 1 130 (Ciba-Geigy make), etc. are mentioned. The loadings of these radiation 
absorptivity compounds are usually below 50 weight sections preferably below the 100 weight sections per 
solid content 100 weight section of an antireflection film ingredient. 

[0024] Moreover, a preservation stabilizer, a defoaming agent, an adhesion assistant, etc. can also be 
blended as other additives. 

[0025] Next, the formation approach of the resist pattern of this invention is explained. First, on a substrate, 
an antireflection film is applied so that it may become predetermined thickness, for example, 500-50,000A. 
Under the present circumstances, by filtering the specified quantity of an antireflection film ingredient with 
the filter of about 0.2 micrometers of apertures, after dissolving in a solvent so that solid content 
concentration may become 5 - 20 % of the weight, a solution is prepared and this solution is applied on a 
substrate by approaches, such as rotation spreading, flow casting spreading, and roll coating. Subsequently, 
while and volatilizing a solvent, heat curing of the antireflection film is carried out, and suppose at the 
preparation solvent of a resist solution that it is insoluble. The baking temperature in this case is about 90- 
250 degrees C. 

[0026] As a solvent used for preparation of said antireflection film ingredient solution The solvent which 
may dissolve an antireflection-film ingredient, for example, 2-methoxy ethyl acetate, 2-ethoxyethyl acetate, 
ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, propylene glycol methyl ether acetate, 
Propylene glycol ethyl ether acetate, propylene glycol propyl ether acetate, A methyl ethyl ketone, a 
cyclohexanone, dioxane, a tetrahydrofuran, 2-hydroxy methyl propionate, 2-hydroxy-ethyl propionate, 2- 
hydroxy-2-methyl ethyl propionate, ethoxy ethyl acetate, Oxy-ethyl-acetate, 2-hydroxy-3 -methyl methyl 
butyrate, and acetic-acid-3-methyl-3-methoxy butyl, Propionic-acid-3-methyl-3-methoxy butyl, butanoic 
acid-3-methyl-3-methoxy butyl, a jig lime, ethyl acetate, butyl acetate, 3-methoxy methyl propionate, 
pyruvic-acid ethyl, toluene, a xylene, a cyclohexane, etc. are used selecting them suitably. These solvents 
are independent, or they are used for them for two or more sorts, mixing. 

[0027] In said solvent, by request, benzyl ethyl ether, dihexyl ether, The diethylene-glycol monomethyl 
ether, diethylene glycol monoethyl ether, The diethylene-glycol monopropyl ether, the diethylene-glycol 
monobutyl ether, Acetonylacetone, an isophorone, a caproic acid, a caprylic acid, 1-octanol, High boilers, 
such as 1-nonanol, benzyl alcohol, benzyl acetate, ethyl benzoate, oxalic acid diethyl, a diethyl maleate, 
gamma-butyrolactone, ethylene carbonate, propylene carbonate, a phenyl cellosolve acetate, and N-methyl 
pyrrolidone, can also be added. 

[0028] As it is the above, after forming the antireflection film on a substrate, on this antireflection film, it 
applies and prebake of the resist is carried out so that it may become predetermined thickness, the solvent in 
the resist film is volatilized, and the resist film is formed. Although the temperature of the prebake in this 
case is suitably adjusted according to the class of resist used etc., it is usually 50-150-degreeC preferably 
about [ 30-200 degrees ] C. 

[0029] In case the resist film is formed, in a suitable solvent, solid content concentration filters each resist 
with the filter of about 0.2 micrometers of apertures, after dissolving so that it may become 5 - 50 % of the 
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• weight, a solution is prepared, and this resist solution is applied on the antireflection film of substrates, such 
as a silicon wafer and a wafer covered with aluminum, by approaches, such as rotation spreading, flow 
casting spreading, and roll coating. In addition, it cannot be overemphasized that a commercial resist 
solution can be used as it is in this case. 

[0030] The negative resist which consists of other, for example, alkali, fusibility resin and a radiation- 
sensitive cross linking agent as a resist used for formation of the resist pattern in this invention, the 
chemistry magnification mold resist containing a radiation-sensitive acid generator, etc. can be used. 
[ positive resist / which consists of novolak resin and a feeling radiological agent of a quinone diazide 
system ] 

[0031] Then, according to the class of resist, a predetermined pattern configuration is irradiated (henceforth 
"exposure"), and subsequently suitable radiations, such as a visible ray, ultraviolet rays, far ultraviolet rays, 
an X-ray, an electron ray, a gamma ray, a molecular beam, and an ion beam, are developed, and are washed, 
and a desired resist pattern is formed by drying. In order to raise in process [ this ], resolution, a pattern 
configuration, development nature, etc., baking may be performed after exposure. Dry etching of the 
antireflection film is performed at the last by using a resist pattern as a mask using gas plasma, such as 
oxygen plasma, and the resist pattern for substrate processing is obtained. 

[0032] As a developer used for formation of the resist pattern in this invention For example, a sodium 
hydroxide, a potassium hydroxide, a sodium carbonate, a specific silicate, Specific metasilicate, ammonia, 
ethylamine, n propylamine, Diethylamine, G n propylamine, triethylamine, methyl diethylamine, 
Dimethylethanolamine, triethanolamine, tetramethylammonium hydroxide, The alkaline water solution 
which dissolved the tetraethylammonium hydroxide, pyrrole, piperidine, choline, 1, 8-diazabicyclo-[5, 4, 0]- 
7-undecene, 1, and 5-diazabicyclo-[4, 3, 0]-5-nonane etc. can be mentioned. Moreover, optimum dose 
addition of alcohols, such as a water-soluble organic solvent, for example, a methanol, and ethanol, and the 
surfactant can also be carried out at these developers. 
[0033] 

[Example] Although an example and the example of a comparison are given below and this invention is 
explained still more concretely, this invention is not limited to these examples, unless the summary is 
exceeded. The class of resist used in each example and the example of a comparison is as follows. 
[0034] Class resist A of a resist: Positive resist which consists of novolak resin and a 
naphthoquinonediazide-5-sulfonate system sensitization agent (trade name PFR 1X120, Japan Synthetic 
Rubber make). 

Resist B: Chemistry magnification mold positive resist which consists of a solution filtered with the 
membrane filter of 0.2 micrometers of apertures after mixing to homogeneity the polyhydroxy styrene 
(Mw=l 0,000) 100 weight section, the triphenylsulfonium hexafluoroantimonate (radiation-sensitive acid 
generator) 2 weight section, and the propylene glycol methyl ether acetate 306 weight section which t- 
butoxycarbonyl-ized 50% of the hydroxyl group. 

[0035] Formation of a resist pattern and the performance evaluation of an antireflection film were performed 
in the following way. 

BEKU for 2 minutes on the hot plate of 170-degreeC after carrying out the spin coat of the antireflection 
film ingredient to 0.2 micrometers of thickness and forming an antireflection film on the silicon wafer 
(diameter of 4 inches) which carried out sputtering of the formation aluminum of a resist pattern to 0.2 
micrometers in thickness. Then, on this antireflection film, the spin coat of the resist was carried out to 1.5 
micrometers of thickness, the resist film was formed, and prebake was carried out for 2 minutes on the 90- 
degree C hot plate. Subsequently, in the case of Resist A, stepper NSRby NIKON CORP.1505i6A 
(numerical-aperture =0.45, wavelength = 365nm) is used as a reduced-projection-exposure machine, 
moreover, the case of Resist B - NIKON Make - the exposure time (it is hereafter called the "optimal 
exposure time".) which forms 0.6-micrometer Rhine - and - tooth-space pattern with the line breadth of 1 to 
1 using stepper NSR1505EX (numerical-aperture =0.42, wavelength = 248nm) only ~ it exposed. 
Subsequently, after performing baking after exposure for 1 minute on the hot plate of 1 10-degreeC, 
negatives were developed for 1 minute by 25-degreeC using the tetramethylammonium hydroxide water 
solution 2.38% of the weight, and it rinsed, and it dried and the resist pattern was formed. 
[0036] The performance-evaluation antihalation effectiveness of an antireflection film : on the aluminum 
substrate which has a depth of 0.6 micrometers, and the hole pattern of 2 micrometers of diameters Carry 
out the spin coat of the antireflection film ingredient to 0.2 micrometers of thickness, and an antireflection 
film is formed. After BEKU for 2 minutes on a 170-degree C hot plate, on this antireflection film, carry out 
the spin coat of the resist like formation of said resist pattern, and the resist film is formed. Subsequently, 
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the depth by the halation of a pattern [ in / only the optimal exposure time is exposed in the center section of 
the hole pattern, and the Rhine pattern of 1 micrometer width of face is formed in it, and / the optimal 
exposure time ] which can be scooped out (it is hereafter called the "notching depth".) It investigated. The 
time of the antihalation effectiveness exceeding good and 20% for the time of the antihalation effectiveness 
being A and 10 - 20% about the time when the rate of occupying to the Rhine pattern whose notching depth 
is 1 -micrometer width of face is smaller than 10% was judged as the antihalation effectiveness being poor. 
[0037] Sublimability: After BEKU [ on the quartz-glass substrate, having carried out the spin coat of the 
antireflection film ingredient forming the antireflection film and ] for 1 minute on a 150-degree C hot plate, 
the absorbance (A) of the absorption maximum (lambdamax) in the wavelength of 300nm or more was 
measured, then, and the absorbance (B) was measured like the above. [ using the recording 
spectrophotometer U-3210 by Hitachi, Ltd. ][ on the 180 more-degree C hot plate ] [ for 5 minutes ] (A-B) 
xlOO/A (%) was made into the rate of sublimation, and the value judged the time of sublimability exceeding 
good and 3% for the time of 3% or less as sublimability being poor. 

[0038] INTAMIKISHINGU (resolution): Like evaluation of said antihalation effectiveness, formation of the 
antireflection film and the resist film, pre baking, exposure, and development were performed, and the 
dimension of the resolved minimum resist pattern was measured using the scanning electron microscope. 
INTAMIKISHINGU (development nature): Like evaluation of said antihalation effectiveness, formation of 
the antireflection film and the resist film, pre baking, exposure, and development were performed, and 
Society for Cutting Up Men by the residue of the antireflection film or the resist film and extent of the 
development remainder were investigated using the scanning electron microscope. 
[0039] Thermal resistance: After forming a resist pattern, baking after exposure was performed for 2 
minutes on the 140-degree C hot plate, and the existence and extent of deformation of a pattern were 
investigated using the scanning electron microscope. 

[0040] Dry-etching nature: The oxygen plasma performed dry etching (pressure: 15Pa, RF power:300W, 
etching gas:oxygen) for the antireflection film and resist film which were formed like formation of said 
resist pattern, respectively using dry type etching system DEM-451 (product made from Japanese ** 
Anelva), and the etching velocity ratio P of the antireflection film and the resist film (the following formula) 
was measured. P=Ra/Rr — here, Ra is the etch rate of the antireflection film and Rr is the etch rate of the 
resist film. Dry etching nature judged the time of dry etching nature being A, and 0.9-1.5 about the time of P 
exceeding 1 .5 that the time when dry etching nature is smaller than good and 0.9 is poor. 
[0041] Preservation stability: After measuring the viscosity (C) in 25 degrees C of the antireflection film 
ingredient solution immediately after preparation using E mold viscometer (Tokyo Keiki make) and saving 
this antireflection film ingredient solution for three months at a room temperature, viscosity (D) was 
measured like the above. (D-C) xlOO / C (%) was made into the index of preservation stability, and the time 
of preservation stability exceeding good and 5% for the time of preservation stability being A and 2 - 5% 
about the time when the value is smaller than 2% was judged as preservation stability being poor. 
[0042] The antireflection film ingredient used in each example was manufactured according to the example 
of the following composition. Here, the section and % are based on weight. In addition, the antireflection 
film ingredient used in each example of a comparison other than example of comparison 5 is shown in Table 
1. 

After teaching the methacrylic-acid 10 section, the glycidyl methacrylate 20 section, the 4'-(3-methyl-4- 
methoxycinnamoyl) phenyl acrylate 40 section, the 3-methoxy methyl propionate 350 section, and the 
azobisisobutyronitril 4 section to the separable flask equipped with synthetic example 1 agitator, the 
thermometer, and the cooling pipe and carrying out bubbling of the nitrogen gas to it for 1 5 minutes, the 
temperature up of the temperature of reaction mixture was carried out to 80 degrees C, and it carried out the 
polymerization to them for 4 hours. Subsequently, reaction mixture was cooled at 25 degrees C, and the 
antireflection film ingredient was obtained. Let this antireflection film ingredient be "an antireflection film 
A." In addition, the copolymerization rate of the methacrylic acid / glycidyl methacrylate / 4 ? -(3-methyl-4- 
methoxycinnamoyl) phenyl acrylate of said antireflection-film ingredient was 10/20/37 (section). 
[0043] After teaching the methacrylic-acid 10 section, the glycidyl methacrylate 20 section, the 4'-(4- 
methoxy-alpha-cyano cinnamoyl) phenyl acrylate 35 section, the 3-methoxy methyl propionate 350 section, 
and the azobisisobutyronitril 4 section to the separable flask equipped with synthetic example 2 agitator, the 
thermometer, and the cooling pipe and carrying out bubbling of the nitrogen gas to it for 1 5 minutes, the 
temperature up of the temperature of reaction mixture was carried out to 80 degrees C, and it carried out the 
polymerization to them for 4 hours. Subsequently, reaction mixture was cooled at 25 degrees C, and the 
antireflection film ingredient was obtained. Let this antireflection film ingredient be "an antireflection film 
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B." In addition, the copolymerization rate of the methacrylic acid / glycidyl methacrylate / 4'-(4-methoxy- 
alpha-cyano cinnamoyl) phenyl acrylate of said antireflection-film ingredient was 10/20/32 (section). 
[0044] After teaching the acrylic-acid 10 section, the glycidyl acrylate 20 section, the 4 f -(4-methyl 
cinnamoyl) phenyl acrylate 40 section, the cyclohexyl methacrylate 25 section, the 3-methoxy methyl 
propionate 350 section, and the azobisisobutyronitril 4 section to the separable flask equipped with synthetic 
example 3 agitator, the thermometer, and the cooling pipe and carrying out bubbling of the nitrogen gas to it 
for 1 5 minutes, the temperature up of the temperature of reaction mixture was carried out to 80 degrees C, 
and it carried out the polymerization to them for 4 hours. Subsequently, reaction mixture was cooled at 25 
degrees C, and the antireflection film ingredient was obtained. Let this antireflection film ingredient be "an 
antireflection film C." In addition, the copolymerization rate of the acrylic acid / glycidyl acrylate / 4'-(4- 
methyl cinnamoyl) phenyl acrylate / cyclohexyl methacrylate of said antireflection-film ingredient was 
10/20/38/24 (section). 

[0045] After teaching the methacrylic-acid 10 section, the glycidyl methacrylate 20 section, the 4'-(4- 
methoxycinnamoyl) phenyl acrylate 40 section, the n-hexyl methacrylate 25 section, the 3-methoxy methyl 
propionate 350 section, and the azobisisobutyronitril 4 section to the separable flask equipped with synthetic 
example 4 agitator, the thermometer, and the cooling pipe and carrying out bubbling of the nitrogen gas to it 
for 15 minutes, the temperature up of the temperature of reaction mixture was carried out to 80 degrees C, 
and it carried out the polymerization to them for 4 hours. Subsequently, reaction mixture was cooled at 25 
degrees C, and the antireflection film ingredient was obtained. Let this antireflection film ingredient be "an 
antireflection film D." In addition, the copolymerization rate of the methacrylic acid of said antireflection- 
film ingredient / glycidyl methacrylate / 4 f -(4-methoxycinnamoyl) phenyl acrylate / n-hexyl acrylate was 
10/20/37/23 (section). 

[0046] After teaching the methacrylic-acid 10 section, the glycidyl methacrylate 20 section, the 4'-(4- 
methoxycinnamoyl) phenyl methacrylate 40 section, the dicyclopentadienyl methacrylate 30 section, the 3- 
methoxy methyl propionate 350 section, and the azobisisobutyronitril 4 section to the separable flask 
equipped with synthetic example 5 agitator, the thermometer, and the cooling pipe and carrying out 
bubbling of the nitrogen gas to it for 1 5 minutes, the temperature up of the temperature of reaction mixture 
was carried out to 80 degrees C, and it carried out the polymerization to them for 4 hours. Subsequently, 
reaction mixture was cooled at 25 degrees C, and the antireflection film ingredient was obtained. Let this 
antireflection film ingredient be "an antireflection film E." In addition, the copolymerization rate of the 
methacrylic acid / glycidyl methacrylate / 4'-(4-methoxycinnamoyl) phenyl methacrylate / 
dicyclopentadienyl methacrylate of said antireflection-film ingredient was 10/20/37/29 (section). 
[0047] After teaching the glycidyl methacrylate 40 section, the 4'-(3-methyl-4-methoxycinnamoyl) phenyl 
acrylate 40 section, the 3-methoxy methyl propionate 350 section, and the azobisisobutyronitril 4 section to 
the separable flask equipped with synthetic example 6 agitator, the thermometer, and the cooling pipe and 
carrying out bubbling of the nitrogen gas to it for 15 minutes, the temperature up of the temperature of 
reaction mixture was carried out to 80 degrees C, and it carried out the polymerization to them for 4 hours. 
Subsequently, reaction mixture was cooled at 25 degrees C, and the antireflection film ingredient was 
obtained. Let this antireflection film ingredient be "an antireflection film F." In addition, the 
copolymerization rate of the glycidyl methacrylate / 4'-(3-methyl-4-methoxycinnamoyl) phenyl acrylate of 
said antireflection-film ingredient was 40/35 (section). 

[0048] After diluting with 3-methoxy methyl propionate each antireflection-film ingredient obtained in an 
example 1 - the examples 1-5 of 10 composition and considering as the homogeneity solution of 10% of 
solid content concentration, it filtered with the membrane filter of 0.2 micrometers of apertures, and the 
antireflection-film ingredient solution was prepared. Using this solution, as it was the above, formation of a 
resist pattern and the performance evaluation of an antireflection film were performed. An evaluation result 
is shown in Table 1 and 2. 

[0049] Formation of a resist pattern and the performance evaluation of an antireflection film were performed 
like each example except having used the antireflection film formed from the antireflection film ingredient 
obtained in the antireflection film and the synthetic example 6 which are shown in one to example of 
comparison 5 table 1 . An evaluation result is shown in Table 1 and 2. 
[0050] 
[Table 1] 
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[0051] 
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.[Effect of the Invention] As explained in full detail above, the antireflection film of this invention has the 
high antihalation effectiveness, and the radiation absorptivity ingredient in an antireflection film does not 
sublimate, but INTAMIKISHINGU is not produced and it excels in thermal resistance, and dry etching 
nature and preservation stability are good, and the resist pattern excellent in resolution, precision, etc. can be 
brought about. Therefore, the antireflection film of this invention and the formation approach of a resist 
pattern have the large place which contributes to manufacture of the integrated circuit of a high degree of 
integration especially. 



[Translation done.] 
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